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[*Hf»5fccO»&ffl] 

[M&gl] ** (1) Jilc**5»3t6Sr*3tr* 
**©383fe*^- (4-6) Sr*U #* ©WISJMie*^ 
(4~6) *fr©m* (2, 8) mMK$*L-Cft*E 

ItlBlli:©^**^ (4-6) (4, Sn-x Ca, S £ 

E 

[1S^3S2] mrlSSri- x C a, SlC*5V>T, x (Dfe 

140. i~o. 9cD^fflti-2.^t*#mt-f5ff*« 10 

[11*3® 3] WISUljROfSjt*^ (4-6) 14. 0, 

m t i- s i * ittt 2 icfE«co e l 

[fft*®4] iWrlB**©***^- (4-6) t4. *T*L 
■eft,, MfBSn-x Ca, S K3S3t>f*« i LTC u , C 
e v Eutr-&tftror*fc5r i?r#mi:r5fS*«3lc 
ISttWE LHf^- 0 

[HNtS5] BtflECu, Ce, Eutt, ^tl^ftC u 
+ . C e 3+ x E u 2+ (DBXWlW. Sri-. C a x S Kl^Flt 20 

[ft** 6] flUE**©***^ (4-6) 14, WfE 
S« (1) ^{dift*))gLTE?iJ$n-CV-> 
2>Ci: ^fitSfltS 1 ft^L5 ©vvf *ta» 1 

[»*«7] Iltria**©***^- (4-6) |±, BtiiE 
(1) -h^^-t-57 ? /^^l^i»!?iSLt:BB?iJ$ 
;ft,-cv^ r. k trW**"*-6lt** l ftv^ L 5 0>vvf*ta» 
1 o(c|S*WE L JK-f-Sr/Bvfc****, 

[S**3®8] SfrlE«m<0^)tlg^ (4-6) »4M^T* so 

5 (DVvf ft,75> 1 OlCfEttOE L5^^o 
[fSKwSMffl&SftWl 
[0 0 0 1] 

[0 0 0 2] 40 

^fflEL^ (ELr-f^/W) 14, — ttomMXtik 

[0 0 0 3] 

^lc*3V^T^-fel4, ^JtSf^f-^feO^Jtfetcio-C so 



[0 0 0 4] -5r^-C, *3tfe*SEfb**5i 
L*^»V-t*t*ffl^fc**»«Sr»W-r5 r. £ £ gift 
[0 0 0 5] 

[sSM^»*-r5fcfc©#S] #*03f4, 36*Jtmc*3 

Km^XteZtitziiOXhZ* SP*>, fflSsfcJS 1 lEtt© 

* (4-6) «r#U **©»#JlHP (4-6) #Sr 
i-x Ca, S*H-«WtttM^t^5: 

10 00 6] ;:t\ Sn., Cax SlrMt^Sr 

S k C a S 14. it »cj&ft«3fttfi&&®*|it-e*> 9 » * 
-J-^^fct^tteftO. 60 1nm, 0. 56 8 nmi4 

left 5c -©|&^»«D^bSrWS-r5wi:T% 51 

[0007] fflk<o&ytmf-&&*&}*(o&ytm 

*mWX'lt, ^(O&ybm* (4-6) iJSri-, 

ca, s zm-cozzytrntt k vxm&ziix^zfrb, 

[0 0 0 8] t£oT. *^WC»4. Sn-x Ca, SC 
*3ltSS r iC a tOJl^it^^S-r-Sr tT% tiftl 

(4-6) (D%.%&*m < cn*tz>^ k&x%. mmwt.<D 

(4-6) KiS-a-jfcfe&^-fefc 

Idittfl, Sri-x Cax S^*5V^T, _hl5(73S*tC 4 

l©^Oi5lC> x©fi«0. 1-0. 9tD®fflt-r 

[0 0 0 9] ff*^3|E«W^?gic4^l4, fflfc 

(o&ytm* (4-6) at$, **&%-t*&% 
m+zm^z^k. Axf&ytm* (4-6) 

V>l47^*7-W#fe^lc*5V>T, ftiift^^-fel-i- 
[0010] fg^4SE«ro5g^<75 4 5 « 



SfcO***^ (4-6) tt\ itl^tl. Sn-x Ca x 
So -^tUCcfcoT, CuteJ;9lW8** s ***t^ C e fc: 
Lt, Sn-x Ca x S fc*5*t 5 S r i C a t (OM^tt 

Cu N Ce, Eult -=ett^tLCu + , Ce 
3+ , Eu 2+ «tSn. x Ca x S It £ i: 

HPfe, Sn-x C a x S £1gj&-r £ S r S £ C a S \Z& 
V^C, SrSHCaS»iDUtVN<^ tt^J-jgjfctt/h 

o d) 10 - (3 d) 9 (4 s) m&X'&yt-rztztb 

[0 0 12] £*UC**Lt\ «M^5Ce 3 Mj: 
(4f) - (5d) M&Xfo*), #»*Wt?fc5Eu 20 
2+ B: (4 f ) ^ - ( 4 f ) 6 ( 5 d) m & t f-dlf 

[0 0 13] ±IB««0«**^ (4-6) (£>S 

i 5 h9>f ^JRfc f**E71E*O$89i0>J: . 

*^**fe#l***bfcj^©«*©*3fc«^ (4-6) 

[0014] ft*5, ±iabfc«mrt^w#w:, t&ii-rs 

[0 0 15] 

a«±^»ft5»*fet»*r5*«0»**^Sr* 40 
U #^0»**^s-#^««|ll|jc«54nTftS#fe 

[0016] 01 tt*HJIi»«fcfl55 E Lifl00(D 

^^m^Tjkvtz^mm, eu^eu^a-a' mmm 

"CfcSo EL^lOOIt »Wfc»»tt**-e*>5;!f 

K ft I T O (Indium Tin Oxide) so 
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i mmm 3 i>mj&&n,x^z 0 

[0017] mimmms(D±\a^ w& (b) n 

(G) *s«fctf*fe (R) ^r^*-r^ffi^:o%*^ 

4, 5, 6tfS, 4Mn »lW2iWH:lo* 

1 mm 2 j: 9 h x v ^iisic t * h 9 -r ^ z &x 

^5. (Wfi**Ji) 4tt*fe»*Sr*i-S r , 

i-x C ax S : Cu + -CfoO, 3l*Ji (^fe^*^) 5 
fiMfrfeSS***-*- S r i-x Cax S:Ce 3+ tfc!),» 
*«(*£**/■) 6tt#ft»36t*tSr^ Ca x 
S : E u 2+ XhZo 

[0018] &%&ytm 4 - 6 f3\ SrStCaSi ©ft 
fHT*£>£ S r i-x Ca x S &«*«# (»f«**« ^-f 

s u cu + zmytrpfcttw-t Lrxmn-tzz. 

i-e*fe»*»4dS»fifcS*t, C e 3 + *** 
UT«tt-T5r4:Tl»fe3iS*Ji5*s*ritS*t, Eu 2+ £r 
***4«l»i LT«*Pi"5 r. £ T?aMM8*Ji 6 

[0019] Z<Dk%* ^tWfto^tyftSU, 
Ji»bfc«[^i-Si:«*»«Sr*fc^:#<-e#6 0 r*x 
ib3£*ii 4-6 Rtf 4 - 6 HOgS 1 ^® 2 Jifc 

tt, *^65^3Mftif6»lK^fe^5»2«6^S7^5^ 

3Mft*^S«& (ZnO) ^ITO»6^7h7^ 
/ttOS2tS »7Ati) 8^1ti2 

[0 0 2 0] i:t% I ll«2^l2tS8(D^h 

LftV^JfflllHlK^^fcW®1l2, 8 <D&& 9 ^^«JE 

S:W*D-t-5r fcfcj: 9, -^1112, 8^*tt/c# 

t^^^ia^ »*, #3£*£frV\ #3£jft9(03S* 
(*, JB\ *) ofttttcj: t)#5&*fe^^;$tt, 

[0 0 2 1] ft*5. *<£>®ttiU*, ^f7^Sfil (o* 
*?^lffi^2) «Xtt*2«*8«Oif*>6>*»fe!Tfto 
Xh^^K *f9^*« l«**fe*Sr*OUi-i:#K 
tt. *0*«ffl»*SrW«)5*:«)l^ !2«®8^lt$ 
<£>ifV>T/W^*A (Al) ^ (Ag) ft if OA* i: 
tttJ;v\ ^^>tc, »2««fl!l8^e)*SrBlt)|±li-# 

[0 0 2 2] ^SiMftSEL^l 0 0 

<Dm&Jjfe<n-m mi<om) t-o^r, i^0^-r^ o 5t 
^9^s«i±ic:, i To«^e>ft5sgi«ffi2 



(4) 
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*36fc#*WS Q T/udti/ (Ar) (O 

2 ) <ois#^sr#Au, i kwcomm&mjdX'j&mz 
oi (a 1 2 o 3 Ai o 2 mmB) fabj&z>m i *6S 

jf 3 £ale (S^t^^v/t^) 

(A 1 C 1 3 ) &t*7k (H 2 O) <D&JfxZ$iK 
l^Al, Ah O3 j^Sr^-T^o A1C1 3 
<Dtt2&£^ikU f^^Ki^k^*^ (TiCh ) 
RXfTk (H 2 O) ^iciALTTiOz 
M«r?f^-r5o W-b^A 1 2 O3 HgkRXfT i 0 2 !B©^ 
X&1$y-J?;V&mVte-tZ.t\Z.£i9, Al 2 O3 /T 

1 o 2 as^sr^-r^o 

[0 0 2 4] 55cK, ±SB*H6Wi3Ji^, 3S3teS<D3S 
(S#*tJ|5r) t45Sn., Ca x Sl*ti4 
JS^ttBSfcA (MOCVD : Me t a 1 Organic 
C^hemical V^apor Depos i t io 

[0025] ^/i^^Ajg^te. mcm^vfemz*) 

lb, fcT^^^W^y (Ca (CnH 

20 0 2 ) 2 ) *JBv\ roJSW*r*aufclR»»»Sr2 

2 5 ± 3ea*KfiM»i-5 0 ism^ 
ft tr* is fcVM * yft^7/^> * a 

fcfcfcfcfflV^T/W:*^ (Ar) 

[0 0 2 6] * hn^^AJPSJftl*. tf^^V^^^ 
^tu+Zls 9 }>pyf ^isTHFfflfe (S 
rCp 2 -THF2) &fl^fc 0 r <£> £ # tf ^ 

(©JR^afkSSrtJE^* 3 0-5 0Torr <Plffl-C— Sfc: 

*fc. 1 5 O^T^aS-eJPf^bT— 
fcigfjeutr. t «r?WBLrt:«-t?, tK^ (H 2 ) 

[0027] mnmfttti. y^m^\^tzmit^m (h 2 

S) t-TSo Sn-x Ca x SMte, jttJfS#/l'v'^ A IS 

Jpk ^ b d y^jr iWil«JI»oj«« k:»A 

-I'/^^WW/^?^ (Ca (Cn H20O2 ) 2 ) & 
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^•fh7if^^^#iD* (Ca (C11H 
19 O2 ) 2 • (Ca Ns H23) 2 ) , yf^W^uj/V 

(Ca (C11 H19 O2 ) 2 • (C 6 N 4 His) 2 ) § 

[0028] mnmma*. mt&m (h 

2 S) Srfflv^fcjflS, ^fvMKtJi (S (C2 H 5 ) . ^ 
*f-;v*/V%79ls (CH3 SH) . ^^-v^t!J^ 

mh&i ( (t-c4 h 9 ) 2 s) piaiicja^s;: 

10 ias-C#5 0 **5, #09"Cte, MOCVDSt^*!^ 

[0 0 2 9] ^^^iS^lCOV^Tfi, -f^-^fl 

i-x Cax SBWcWtoi-ft. *<*fi5t-W:. *i\ *6 

WSn-x Ca x SKl^ttO. 0 5-2mo 1 %|H 

5 mo l%»T J ? 5 2mo 1 %£*JilCft5 
»Ki/hS<*a. 

[0030] b*Hni-««WEHt, *fe^7fe^4 

30 v^^fi/^ hSr^v^6^ < v^^ 1 *bv\ ^*^¥Hb& 
fy<Ox.*;V*?~- 1^, Sri-x Cax S|R<D*£ KJG&CT 
Cu + >r^^O«**lft^O»** s "C*5*:tt^l~-^* 

[0 0 3 1] >f*^JT*>5i*j|*T«. v^hSr«J» 

c e 3+ >r *^*fi-*>atf 0 #i-fea*>r^-^<o*tt. 

*3te«**Sn-x Cax SBt^StbTO. 0 5 — 0. 5 
mo l%^t5^idSff*U\ JTfe3i*Ce3 + 
^4^0. 0 5mol%aT^0. 5mol%«±^?fe 

ft, 0. 05-0. 2mo l%Kt*ttfiV\ ^^)®H 

[0 0 3 2] XfeiC. n«KC*69K%JI 6 Sr^-t-5«* 

4*ls<Dmft* MS«Sri-x Cax SKlC»tt 
0. 0 2-2mo 1 t^S* LV\ JTfeii* 

Eu 2+ ^tyi^0. 0 2mol°/oaT J 5 J 2mol%B 

50 »3te»4-6Sr»*i-5 0 **5. * 



10 0 3 3] Sn-x Ca x Sm^^fJh&Astz 

Cu + N Ce 3 \ Eu 2 ^ty^(gMt5fc^ 

ATOjK^J&6Jg2jj&gJi 7 £ N ^ lUftlMi 3 t 

[0 0 3 4] B) lXtfE^fc^LfcEL*^ 

10 0#ffl*±#So ft**, ±IB*l^J-Ctt, SSft/f 
G>JM£#*j"T?*>S S r i-x Ca x S WRZ-Wt* Httft * 

(Ol2^Mitt, Sn-xCax S B b fottW 
t Z&mc&m ITiMi: ± 9 tiBKlk&ft o Affile J: 

[0 0 3 5] gp^ N *!2^Jm ±E*1 ofifltH 
*-jfe^±t). ^7^SSl±lcIiti2^J:t5ATO 20 

«^fe***mej»»3S:«ritbfc«, m i mmm 3 ± 

*3fcJIi: ft S r i-x Ca x S»t*ft* 

(MOCVD) KlJ: Sn, Ca x Si 

«U Jil5f8l<Z>0i|t|!3C«fc 5l£f£SH-*o 
[0 0 3 6] ^^^»»*T?tt«*r»#lUT, 

ricfflW-5 0 -tO^L Cu N Ce, Eu^«*«J|Sft so 
fcSri-x Cax SM6 0 0t£Jl±©lS (Witfl 
OOOt) T««HStfTV\ ^m^i^^Sft^rfi 1 

[0 0 3 7] ±|B»io«iRI«mb-C, S2i*6 

8»7»U5*2««8S:^U EL^lOO^ffl* 
-b^5 0 ft*5, m2(omx^ *3ft*»*5J:t«l36t* 

^iioifi, R 1 ofll-ca^fcii B Cfcthtf ±v\ 40 

V^C tl£ft£ 0 
[0 0 3 8] t ^ *^fe^«gtt:«5 EL^IO 

o<Dm&&x*z<Dmm*mz<>^xft'<xzfti>K & 
x s «r*ffc z &*<D?&%m* 

3W\ 3636***S Ca x S^xMttJtt 

t * LSgftSHF-^* >f ^fc° — * <Dffi@60^{fc«r^ so 
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[0 0 3 9] E]3(C^VNT. MWiM:x|t (^r/Wt) 

iii»)ttWWCu + >fty-e*)5ffiMi4(0 

*^^fcS^*3feJi5©»3ft«**ibt*U 3 03 
tt^t WWE u2 + ^ ty^fc§*fef)ti 6 (E>3£ 

**U:ft £ ± 5 l-***-fr«»^SRiP*Sr»a{k Lfc t 

[0 0 4 0] B3lCS"f«fc, 363tffl:«"*S r SKt*- 

st. cu + >f ^-^Srassnbfc«^ (301) tce 3+ 
^^■^SrasjDbfc*^ (302) t-e^-f >tr— ^*iri 

CKftSK »3tfeS:^:*<SE*.5rt*T?*ftv\ * 
fc, «3t«WS:C a S«ti-5t, Cu + ^*>Zmu 
\^1tM& (3 0 1) tt**dS^ofc*fetft9. Eu 2 + 
>r*^Srj8SJPU*:4&^ (3 0 3) fcfcl*v^£ t ft 9 JLfc: 
< <ftoT b*5c 

[0 0 4 1] U 83 3S3t»»Sr S r 

IftWLfciitK Sn-x Ca x S^fe^S^ftta 

[0 0 4 2] rO«fc5fc:> ^^Sco^-f^t: 0 -^^, 
S r i-x Cax S«©<b**HWttrtJ*^J« ISTlMftW 

fiffiwuiov^fc, s r sRfeitrc 

^ttffEj»»tC^»i-Sr tdSfe^So SrSgKa 

SIRK:, rtbb^^^^*j^Dbyttt<038)t«Effi*5J: 

[0043] t^e>**<0»3tJl4-6<03S5t#. 
£CIE (SRRSK«A^) feB«te«Lfc(D*H4-C 
*>5o 401liCu + *^«r«!nibfc*fe38*Jl4«) 
fi©»fc*H*r*Lfc»-C*>!K 4 0 2fj:Ce3^^-y 
*Ss*P LfcWA363tS 5 0-fe©»kttHSr« Ufc*T*> 
9. 4 0 3liEu 2+ >T^>-^^iPU^:^fe^)t^6CD 

#,Jffi«lC*5(tSxJffi«-e*>9, Sri, Cax SJg£(Dx 
ffi^iiftV\ 

[0 0 4 4] H4*51J:9, Sn-x Ca x Sl^xft?: 

0. 1-0. 9 <Dmm\c-rtitt , 

t5wi*tS5, SbKi. xfitSrO. 4-0. 6 tci" 
*trift=A»***<ft9, ««6s6S#< J:9»*LV^ 

*WSn.» Cax S«©xtta**MLfct#lC38)te 
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[0 0 4 5] H5li, S r i-x C a x S : C u + m<D x 

WS»4Kat'fTofco 5 0 1 tex = n?*>5C 
a S : Cu + g|<£>;*-<^ h/U-CfctK 5 0 2|j:x = 0. 
5T*fc^S ro.5 Cao.5 S : C u + flgcD;*^^ h 
fet), 5 0 3lix = 0f$)5SrS:Cu + I^^ 

[0 0 4 6] B6I4, S r S : Cu + BI£r3S#Ji 

5o rot#©c i Efeffi*fc*5*t*fejfiairi, (x, 

y) = (0. 18, 0. 2 8) T?fcofc 0 Sfc, ^tt^ 

EI5Xt*B6 K.»v,ittm<ocu+ >f*^««r4, o. 

1 mo 1 %<b bfCo 

[004 7] El 5 te^-*-«ic, IS^*-^ h/W«8#«: 
»OxfiSrfft$«-t^ 4 2 0-4 8 0 nmST* 
idSfe^So B5tt:7;*- b/i^^ir^;*;* 
^ h/^-CfeS^, SrS : Cu + I ®5(D5 0 3) 
te, El 6 ic^-t*^ hnU-yty^x-^^ 20 

>yi?>-*;*-<^ b/iskmmvmb&lb&bifZ-biiZo 
[0 04 8] 3=fc, Hi 7 Kl, ±|EE L*-? 100 

\zm-3^Xft&l,tz.mytm t ttOS r S : Ce 3+ g 
(if701) ^I^Ca S : Ce 3+ g (@*7 0 2) ^ 

^Sftfio. imoi%^ufco £*ta»&* &ytmt<» 

x«0^bJCft£oT*3tift*«4 8 0 — 510 nmjt 
*{M-*r.4:#tea>S 0 feJSWWt. 30 

(x, y) = (0. 21, 0. 39) ~ (0. 29, 
0. 5 2) IZX+mk-tZo 

[0 0 4 9] m 8 IC, ±|SE L*^ 100 <DWl& 

lcX-5v^Tf^«Ufc»3t«i:UT<DS r S :Eu 2+ g 

(Hf8 0 1) , Sro.s Cao.5 S : E u 2+ Jg| (EI ^ 
8 0 2) teJltfC aS : Eu 2+ BI (0*8 0 3) ©EL 
h/WSr^^^-fc ^ttfe^W^cOE u 2+ -^V* 
Sf*0. lmo l%4:Ufc 0 £jHj&>&, x« 
CD^^tCf^oT, 3S3tai[*tt6 10 — 6 5 0 nm*T2E 
<k-*-*ii*Sfc>*»S 0 ^©it, feffi««±, (x, y) 40 
= (0. 61, 0. 3 8) - (0. 68, 0. 31) * 

[0 0 5 0 ] nttibEI5-ig8{C^L^ct piC, 5S3t* 

t5CtiS-e#s ^;h4cj;9, EL*?iooi:^T 

Sr383fci"S«[*<0383teJl4-6Sr*L, #4r©»**^ 
4-6^Sri- x Cax S«|-©*Xft»t Utirt 
£*xTV>£ r. ££r*Ht£ LTV^ 0 so 
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[0 0 5 1] «t LT, #te3Bf**3fi*sj&Jfta«3ST?fc5 
S r S t C a S b<DmMiXhZ> S r i-x Ca x SlC:^ 
t\ S r tCa <t OK^it^MP^ x ffi (^tr/Wt) £HS 

t^ci:t% &*<D&&<ofe&&mzj&tx#*i£m& 
[0052] ±a©j:5fc, mwc<D&ytm*&& 

4-6^Srt-x Ca x S SrP— 0»3t««- tt«^ 
<D&%M 4 - 6 tc ± 5 6 «r*«fe i: LTtlft t> © 

[0053] s^c, ^mmmm\zxti\^ 51^4-6 

*i^Sri-x Ca x Sfc± 9 t*ffi*o 

T, Jiia»«:^S<oflB^rifi-<feJ:5l-. lft> *© 

[0054] 2 uss^ffi) 2 mitt, 

fc^o H 9 W^Mffifl5 E L*^ 2 0 0 ©HfBSfiKS: 

[0 0 5 5] ELf^2 0 0tt, # ^ 1 JitC, | 

l«ffi2*5±VATOBI (A 1 2 O3 /T i O2 |RJ| 
K) ^fe^S^BllftW■3^s»**^^■CV^S 0 ^ErUT, 
JSl««2 2ltf*2««7(DS£/S9JCtt % (** 

m*) 4-6^ x ^7 ^ss 1 i^si&*iPiicias sti 

TV>^ 0 o4!9, ^^xa^l^MBL^r^ (@9(D± 

[0056] r (omm $ tut?&ytm 4 - 6 ^, 
#fe^*^4, 6 commas 

*i^TV^5i^ rtte>o 3ltt^ i 5 L 

«*tf#»*Ji4- 6 C <tT% ^^rco 

3t/i4-6XV*H6Wi3<D±*C«:, ATOW^rt 

nO) ||||3^*&J***2««8*S»rit*J^TV^5 0 
[0 0 5 7] ^5*rt«r*t5EL# : f2 0 0tt > ± 

mm 1 s*«i»tti: ra«<D«3s*ife*affli-« r t \c ± 0 
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[0 0 5 8] (tt<D&Nffl?JB) *»*o*36f*6> 
TOiltli, Sal, — • 

TmS?, ^^(0^^*^*: Tb, E 

r, Dyf, &±f£Cu, Ce> E u <£>fliJl£,fflV N <5 w t 

©*3S3t«4~6Sr, Sfl«H2 irWlc^ 
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